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Summary
AIMS: Involvement of medical students in the coronavirus
disease 2019 (COVID-19) response remains a matter of
debate. The main argument against involvement relates to
potential physical and psychological health risks. Hence,
we aimed to compare the physical and psychological
health of Swiss medical students involved in the
COVID-19 response with their non-involved peers. Among
those involved, we also compared frontline (working in
a dedicated COVID-19 unit) and non-frontline students.
In addition, we compared frontline medical students with
frontline residents.
METHODS: We conducted a cross-sectional anonymous
online study in Switzerland between 9 and 14 May 2020.
Recruitment was through hospital, faculty and student so-
cieties mailing lists using a snowball technique. Exposure
to COVID-19 patients, personal protective equipment
(PPE) access, support and information by employer, as
well as COVID-19 symptoms and diagnosis were collected
with a self-reported questionnaire. Anxiety and depression
were assessed using the Generalized Anxiety Disorder-7
(GAD-7) and the Patient Health Questionnaire-9 (PHQ-9).
Burnout was assessed using two single items derived from
the Maslach Burnout Inventory.
RESULTS: 550 medical students (66.7% women, median
age 23 years) and 227 residents (70.5% women, median
age 30 years) were included in the analyses. Approxi-
mately half of the medical students were involved in the
COVID-19 response and 30% were frontline workers. Of
the residents, 61.7% were frontline workers. Both medical
students and residents reported high access to PPE, sup-
port and information by employer. Students involved in
the COVID-19 response reported a similar proportion of
COVID-19 symptoms or confirmed diagnoses (p = 0.81),
but lower levels of anxiety (p <0.001), depression (p
<0.001) and burnout (p <0.001 for depersonalisation item),
compared with their non-involved peers. Health outcomes
of frontline students did not differ significantly compared
with their non-frontline peers. Frontline students had lower
levels of burnout than frontline residents (p <0.01 for emo-
tional exhaustion item); the remaining health outcomes did
not significantly differ.
CONCLUSIONS: In a snowball sample of Swiss medical 
students involved in the response to the first wave of the 
COVID-19 pandemic, we observed similar physical and 
psychological health outcomes compared with their non-
involved peers. The context in which medical students 
are involved is certainly critical. Access to PPE, perceived 
support by employers and perceived passage of informa-
tion by employers could explain these findings. Further re-
search is needed to better understand the role of these 
contextual factors on student physical and psychological 
health.
Keywords: medical student, resident, COVID-19, physi-
cal health, psychological health
Introduction
Involvement of medical students in the coronavirus disease
2019 (COVID-19) response still remains a matter of debate
several months into the pandemic. Across and within coun-
tries, approaches to student involvement during the first
wave have differed and ranged from early graduation to
suspension of clinical rotations [1]. In Italy, a number of
medical schools did not let their students work in the
wards, despite a shortage of workforce [2]. In contrast, a
Danish medical school reported having two thirds of its
student population work as temporary residents [3]. In the
UK, a call for more guidance was issued to better ad-
dress the challenges of student safety [4]. The main ar-
gument against involvement relates to physical and psy-
chological health risks for students [2, 5]. In contrast, the
main arguments in favour of involvement relates to med-
ical students’ contribution to the healthcare system during
the pandemic and the opportunity for a rich educational ex-
perience. Indeed, medical students are put to work with se-
nior clinicians modelling the expected commitment toward
the healthcare system and, foremost, their patients during
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a crisis [6]. Of course, to counterbalance the above-men-
tioned risks for students, it is key that students’ role, safety,
supervision and support be addressed prior to involvement
[7].
In Switzerland, medical students were called to participate
in the COVID-19 response on a voluntary basis. Involve-
ment could consist of working in ambulatory care or hos-
pitals, in both COVID-19 and non-COVID-19 units. In-
volvement in the COVID-19 response could also consist of
tasks within the healthcare system, but without direct pa-
tient contact (e.g., phone calls).
To our knowledge, few studies have assessed the physical
and psychological health of medical students during the
SARS-CoV-2 pandemic. Liu and colleagues reported high
levels of depression and anxiety in quarantined medical
students in Hubei [8]. Similarly, about one quarter of a
Sichuan health professional students’ cohort reported psy-
chological distress during the pandemic [5], and a similar
proportion of undergraduate medical students in Changzhi
reported anxiety [9]. However, these studies did not specif-
ically explore how the involvement in the COVID-19 re-
sponse affected the students’ health.
We hypothesised that student involvement in the
COVID-19 response could put students’ health at risk, not
only physically (increased exposure to SARS-CoV-2 with
subsequent risk of developing COVID-19), but also psy-
chologically. We chose to assess the symptoms of anxi-
ety, depression and burnout symptoms based on previous
research that demonstrated increased prevalence of such
symptoms among healthcare workers during pandemics
[10, 11]. Therefore, our main objective was to compare the
physical and psychological health of Swiss medical stu-
dents involved in the COVID-19 response with their non-
involved peers. Our secondary objective was to compare
the health of those working at the frontline with their non-
frontline peers. Our third objective was to compare front-
line medical students with frontline residents, since the lat-
ter could be considered as a reference group for exposed
healthcare workers.
Materials and methods
In this cross-sectional anonymous online study evaluating
healthcare workers’ health during the SARS-CoV-2 pan-
demic, inclusion criteria were studying medicine (year 1 to
6) in one of the seven Swiss faculties (Bern, Basel, Zürich
University, Zürich ETH, Fribourg, Lausanne, Geneva) or
working as a resident (postgraduate clinical experience ≤6
years and age ≤35 years) in any postgraduate training facil-
ity in Switzerland. As in previous studies [12–14], recruit-
ment was through hospital, faculty and student societies
mailing lists across Switzerland, using a snowball tech-
nique. However, we did not access or collect individual
email addresses for recruiting purposes. The questionnaire
was accessible through an internet link and was hosted on
a server system of the University Hospital Zurich designed
for (clinical) online studies with human participants, which
has been also used in previous research.
After completion of the survey, participants had the oppor-
tunity to register for a newsletter to stay informed about the
results of our studies. In line with federal regulations, the
information was kept separate from the survey data and the
system was designed to exclude any possibility to match
the email addresses with the survey data.
We categorised medical students as involved or not in-
volved in the COVID-19 crisis. As mentioned previously,
involvement could consist in working in ambulatory care
or hospitals, in both COVID-19 and non-COVID-19 units.
Involvement could also consist of working within the
healthcare system without direct patient contact. Partici-
pants involved in the COVID-19 response were further
divided in either frontline or non-frontline workers. We
defined medical students working in COVID-19 units ded-
icated to diagnosis and treatment of patients with suspected
or confirmed COVID-19 as “frontline”.
During the first wave of infections, the Swiss federal coun-
cil declared a nationwide public health emergency, de-
creeing, among other measures, that only urgent medical
procedures should be conducted. Thus, the whole Swiss
healthcare system was temporally transformed. Given this
profound transformation, we assumed that all residents
were involved in the healthcare response to the COVID-19
crisis, even if they continued to care for non-COVID pa-
tients. We further categorised the involvement of residents
as frontline or non-frontline workers, based on the defini-
tion above.
The study was performed 2 weeks after the end of the
6-week lockdown in Switzerland, when the pandemic
curve had already flattened (9 to 14 May 2020). We col-
lected demographic data (age, sex, year of undergraduate
study, years of postgraduate clinical experience), work
characteristics (involvement in the COVID-response; work
in clinical units designated to diagnosis and treatment of
COVID-19 patients; perceived access to personal protec-
tive equipment [PPE], support and information offered by
employer, sleep duration and medical errors), exposure to
COVID-19 patients, COVID-19 symptoms or diagnosis,
and questionnaires assessing psychological health. The
questionnaire included closed questions with either a
choice of proposed answers or a fixed scale (e.g. working
hours or sleep duration). The full questionnaire is available
in appendix 1. The questionnaire was provided in French,
German and Italian. The language spoken by the students
and residents was extrapolated from the language chosen
to answer the questionnaire.
Outcomes were: (a) COVID-19 symptoms or confirmed
disease and (b) anxiety, depression and burnout symptom
level. As previously performed during the SARS-CoV-2
pandemic [12, 15], anxiety and depression were assessed
using validated questionnaires: Generalized Anxiety Dis-
order-7 (GAD-7) [16] and Patient Health Questionnaire-9
(PHQ-9) [17]. The time period of reference for all ques-
tions was the past seven days [18]. Each questionnaire item
was rated on a 4-point Likert scale (0 = not at all to 3 =
nearly every day). An overall score was obtained by sum-
ming individual item ratings. Burnout was assessed using
two single items derived from the Maslach Burnout Inven-
tory (MBI) [19], assessed on a 7-point Likert scale (0 =
never to 6 = daily). The first item was the burnout emotion-
al exhaustion question: “I feel burned out from my work”;
the second item was the burnout depersonalisation ques-
tion “I do not really care what happens to some patients.”
Perceived access to PPE and perceived support and infor-
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mation offered by employer were collected using a quanti-
tative scale, seven being the best answer.
In terms of data analysis, results are expressed as number
of participants (percentage) for categorical data, as median
(interquartile range, IQR) for continuous variables. Be-
tween-group comparisons were performed using the chi-
square test for categorical variables and either the Kruskal-
Wallis test (e.g., age; average number of sleep hours) or
Mann-Whitney U-tests (e.g., psychological health scores)
for continuous variables. All analyses were conducted us-
ing the R statistical environment (Version 3.5.3) and JASP
(Version 0.12).
No authorisation from the ethics committee was required,
as the study did not fall within the scope of the Human Re-
search Act (decision of the ethics committee of the canton
Zurich; BASEC-Nr. Req-2020-00471).
Results
Overall, 788 medical students and residents completed the
survey. Of these, 11 did not fulfil the inclusion criteria and
were therefore excluded, resulting in a final sample size of
777 participants. The response rate could not be calculated
because of the snowball recruitment technique. The char-
acteristics of participants are summarised in table 1.
Briefly, our sample included 550 medical students (70.1%)
and 227 residents (29.9%). Of the students, 60.2% were
French speakers, 33.5% German speakers and 6.4% Italian
speakers. Two thirds of medical students were women, and
the students’ median age was 23 years. About half of the
students were involved in the COVID-19 response and
30% of all the students were considered frontline health-
care workers. Involved students were older than their non-
involved peers (median age 24 years, IQR 22–25 vs 22
years, IQR 20–23; p <0.001).
The majority of residents (70.5%) were women, and the
residents’ median age was 30 years. Of the residents,
47.6% were French speakers, 45.8% German speakers and
6.6% Italian speakers. Two thirds of the residents worked
frontline.
Both medical students and residents reported a high access
to PPE, support and information by employer.
Students involved in the COVID-19 response reported a
similar proportion of COVID-19 symptoms or disease
(16.9%) compared with their non-involved peers (16.1%)
(p = 0.81), and lower symptoms of anxiety (median
GAD-7 score 4 vs 6, p <0.001), depression (median PHQ-9
score 4 vs 7, p <0.001) and burnout (median 1 vs 3 on de-
personalisation item, p <0.001). Health outcomes of front-
line students did not differ significantly compared with
their non-frontline peers. Frontline students had lower lev-
els of the emotional exhaustion burnout item than frontline
residents (median 1 vs 2, p <0.01); the remaining health
outcomes did not significantly differ (table 2).
Discussion
To our knowledge, this is the first study comparing the
health of medical students involved in the COVID-19 re-
sponse with their non-involved peers. Our reassuring re-
sults regarding health outcomes of involved and frontline
students must be interpreted in the light of our national
context. First, data were collected when the Swiss pan-
demic curve had already flattened (9 to 14 May 2020), 2
weeks after the end of the lockdown. However, a previous
Table 1: Demographics, work characteristics, and COVID-19 exposure of medical and residents (n = 777).
Students involved* in
COVID-19
(n = 296)
Students not in-
volved in COVID-19
(n = 254)
Residents (all)
(n = 227)
Across categories
(overall test)
p-value
Between stu-
dents
p-value
Demographics
Age, median (IQR), y 24 (22–25) 22 (20–23) 30 (28–32) <0.001¶ <0.001
Women, n (%) 194 (65.5) 173 (68.1) 160 (70.5) 0.484 0.524
1st–3rd year medical students, n (%) 83 (28.0) 190 (74.8) NA NA <0.001
4th year medical students, n (%) 64 (21.6) 32 (12.6) NA NA <0.001
5th year medical students, n (%) 56 (18.9) 17 (6.7) NA NA <0.001
6th year medical students, n (%) 93 (31.4) 15 (5.9) NA NA <0.001
Work characteristics
Average number of sleep hours in the previous 7 days†, me-
dian (IQR)
7 (7–8) 7.5 (7–8) 7 (6–7.5) <0.001¶ 0.241
Reported at least one medical error, n (%) 18 (6.1) NA 42 (18.5) NA NA
Having access to personal protective equipment, median
(IQR)
6 (5–7) NA 6 (4–6) NA NA
Perceived support by employer‡, median (IQR) 6 (5–7) NA 6 (4–7) NA NA
Perceived passage of information by employer§, median
(IQR)
6 (4–6) NA 6 (4–7) NA NA
COVID-19 exposure
Exposed to suspected or confirmed COVID-19 patients at
work, n (%)
182 (61.5) 17 (6.7) 176 (77.5) <0.001 <0.001
Worked in a clinical unit designated to diagnosis and treat-
ment of patients with suspected or confirmed COVID-19, n
(%)
160 (54.0) NA 140 (61.7) NA NA
IQR = interquartile range; NA = not available Results are expressed as number of participants (percentage) for categorical data, as median (interquartile range) for continuous
variables. Between-group comparisons using chi-square test for categorical variables and Kruskal-Wallis test (¶) for continuous variables. * Involved in the COVID-19 response:
Were involved in the COVID-19 related response (e.g., as a temporary help in a hospital/clinic), in either COVID-19 or non-COVID-19 units † 16 missing answers (n = 761),
Students involved in COVID response: n = 289, Students not involved in COVID response: n = 250, Residents: n = 222 ‡ 44 missing answers (n = 479), students involved in
COVID-19 response: n = 259, residents: n = 220 § 46 missing answers (n = 477), students involved in COVID-19 response: n = 250, residents: n = 227
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Swiss study comparing mental health (depression, anxiety
and burnout) of Swiss healthcare workers at the height of
the pandemic (28 March to 4 April 2020) and after its flat-
tening (9 to 14 May 2020) showed no substantial differ-
ence. Therefore, an earlier data collection probably would
not have changed the conclusions of this study. Second,
our healthcare system was impacted differently across the
country, but overall it resisted rather well the first pandem-
ic wave. In particular, it was able to anticipate resources
based on the experience reported by our Italian neighbour.
In addition, timely public health measures contributed to
avoiding an uncontrolled mismatch between needs and re-
sources. In these circumstances, our participants rated the
support provided by their employers as high.
In terms of physical health, we did not find any difference
between involved or frontline students and their non-in-
volved or non-frontline peers. To our knowledge, no pre-
vious study has compared physical health in these specific
subgroups. Previous studies have focused on physical
health of healthcare workers. A recent Danish study [20]
conducted in a large size-cohort of 29,295 healthcare
workers showed a higher seroprevalence in frontline
healthcare workers (7.2%) as compared with non-frontline
personnel (4.4%; p >0.001). However, the prevalence of
Danish healthcare workers with antibodies against SARS-
CoV-2 was low (4%) and only slightly higher than in blood
donors (3%). It is also worth noticing that the SARS-
CoV-2 seroprevalence among healthcare workers varies
between countries and is much lower in Germany [21]
(1.6%) or Denmark [20] (4%) than in Spain [22] (11%)
or China [23] (18%). To date, the SARS-CoV-2 seropreva-
lence in healthcare workers in Switzerland is unknown.
Preliminary results from the COVID-19 MISS study [24]
conducted in the Lausanne University Hospital reported a
seroprevalence of 10% in a sample of 1865 hospital em-
ployees. An ongoing national research programme, Coro-
na Immunitas [25], will determine the level of immunity
of the Swiss population and specific subgroups such as
healthcare workers.
Therefore, to ensure the safety of medical students in-
volved in the COVID-19 response, it remains critical to en-
sure not only access to PPE [26], but also adequate train-
ing on protective measures. Students’ involvement in the
frontline COVID-19 workforce should be voluntary and
personal risk factors must be checked beforehand [7]. In
terms of mental health, lower levels of adverse symptoms
in involved students could be explained by a selection bias,
given that students with mental health problems were pos-
sibly less likely to volunteer. In addition, preserved access
to PPE, combined with adequate support and information
by employers, likely decreased anxiety among those in-
volved in the COVID-19 response. Furthermore, a higher
sense of coherence due to meaningful involvement in the
pandemic response could be a key protective factor. The
higher levels of adverse mental health symptoms in non-
involved students could also be explained by difficulties
in adapting to online teaching, concerns about examination
performance and increased isolation [9].
Our results show no significant differences between front-
line students and their non-frontline peers in terms of psy-
chological health. This concurs with an Italian study re-
porting no significant difference between frontline and
non-frontline healthcare workers in terms of depression
and anxiety [12]. In contrast, Lai and colleagues reported
higher levels of depression and anxiety in Chinese front-
line healthcare workers compared with second-line work-
ers [15].
Our results show no significant differences between front-
line students and frontline residents in terms of depression
and anxiety. However, we noted lower levels of burnout on
the emotional exhaustion burnout item. Students’ employ-
ment for a limited duration could perhaps explain this dif-
ference.
Our study has several limitations. First, a response rate
could not be calculated owing to the snowball recruitment
technique. Second, the use of a snowball technique may
have led to selection of participants, based on the assump-
tions that students and residents would transmit the survey
to friends and colleagues who may share similar charac-
teristics or risk factors. However, a previous article report-
ed a lack of selection bias in snowball sampled studies
[27]. Third, in relation to the recruitment technique, the
language distribution in our sample did not reflect the lan-
guage distribution in the population in Switzerland. Fourth,
we did not adjust for factors impacting psychological
health measures, in particular gender and age. However,
gender distribution did not significantly differ between
groups. Moreover, also outside of our study population stu-
Table 2: Suspected or confirmed COVID-19, symptom levels of anxiety, depression and burnout in medical students and residents.
All students Students involved Frontline
Involved*
(n = 296)
Not involved
(n = 254)
p-value Frontline†
(n = 160)
Not frontline‡
(n = 136)
p-value Students§
(n = 160)
Residents¶
(n = 140)
p-value
COVID-19 suspected or con-
firmed, n (%)‖
50 (16.9) 41 (16.1) 0.81 27 (16.9) 23 (16.9) >0.99 27 (16.9) 27 (19.3) 0.58
Anxiety GAD-7 total score,
median (IQR)
4 (2–7) 6 (3–11) <0.001 4 (2–7.3) 4 (2–7) 0.80 4 (2–7.3) 5 (2–8) 0.23
Depression PHQ-9 total
score, median (IQR)
4 (2–8) 7 (4–12) <0.001 4 (2–7) 5 (2–8) 0.33 4 (2–7) 4 (2–8) 0.25
Burnout, median (IQR)
– Emotional exhaustion 1 (0–3) 2 (0–4) 0.002 1 (0–3) 1.5 (0–3) 0.79 1 (0–3) 2 (1–4) <0.01
– Depersonalisation 1 (0–3) 3 (1–4) <0.001 1.5 (0–4) 1 (0–3) 0.36 1.5 (0–4) 2 (0–4) 0.36
Definitions: * Involved in the COVID-19 response: Were involved in the COVID-19 related response (e.g. as a temporary help in a hospital/clinic), in either COVID-19 or non-
COVID-19 units † Frontline: Worked in designated COVID-19 units (clinical unit designated to diagnosis and treatment of patients with suspected or confirmed COVID-19) ‡
Not frontline: involved in the COVID-19 response, worked in non-COVID-19 units § Students: Students involved in the COVID-19 response and working as frontline workers
(undergraduate years 1 to 6) ¶ Residents: postgraduate with ≤6 years of clinical experience and age inferior or equal to 35 ‖ COVID-19 suspected or confirmed: had symptoms of
SARS-CoV2 (e.g. fever, cough) or were tested positive for SARS-CoV2 Results are expressed as number of participants (percentage) for categorical data, as median (interquar-
tile range) for continuous variables. Between-group comparisons using chi-square test for categorical variables and Mann-Whitney U-tests for continuous variables.
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dents are mostly younger than residents. Thus, the gener-
alisability of our results is not impacted substantially by
not adjusting them for age of the participants. In addition,
we chose to focus on group comparison in real life settings
(e.g. expected age difference between residents and stu-
dents). Fifth, the adaptation of all questionnaires to cover
symptom experience over the last 7 days has not been val-
idated and limits comparability to studies undertaken with
the original validated versions of the questionnaires (cov-
ering 2 weeks in the case of the GAD-7 and PHQ-9) and
a full year in the case of the brief measurement tool for
physician burnout. However, the rationale of the restriction
to the past 7 days lies in the capacity to measure symptoms
during a highly dynamic time of crisis. A last limitation
consists of health being assessed using self-reported ques-
tionnaires. This might lead to an overestimation of symp-
toms [17].
In conclusion, in a snowball sample of Swiss medical stu-
dents involved in the response to the first wave of the
COVID-19 pandemic, we observed similar physical and
psychological health outcomes compared with their non-
involved peers. The context in which medical students are
involved is certainly critical. Access to PPE, perceived
support by employers and perceived passage of informa-
tion from employers could explain these findings. Further
research is needed to better understand the role of these
contextual factors on student physical and psychological
health. International initiatives, such as the Collaborative
Outcomes study on Health and Functioning during Infec-
tion Times, will explore differences across contexts and
changes over time. Finally, qualitative approaches allow
interviews of individual students and, thereby, access their
lived experience.
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Appendix 1 Survey questions
The appendix is available as a separate file at
https://smw.ch/article/doi/smw.2020.20418.
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